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PC CARD RETRACTABLE ANTENNA 


BACKGROUND 


5 


This invention relates generally to an antenna used in conjunction with a 


personal computer (PC) to communicate with a wireless network, and particularly to a 
retractable antenna that is compatible with a PC Card slot of a personal computer, such 
as a PCMCIA slot. 

Portable communication devices, such as lap-top computers, palm-top 

10 computers, and PDA (personal digital assistants) are becoming common in offices. 

For these devices to communicate with a computer network, commonly referred to as a 
Local Area Network (LAN), the communication device must be able to attach to the 
network, typically through a LAN interface adapter attached to a LAN cable. Such 
LAN cable connections generally restrict the mobility of communication devices. 

15 Recently, networks have been developed that allow wireless communication. For the 
communication device to communicate with the wireless network, the communication 
device must have an antenna. Typically, the antenna is attached to a wireless network 
card inserted into the communications device. For example, in smaller devices such as 
laptops the card is inserted into a PC card slot, e.g., a PCMCIA (Personal Computer 

20 Memory Card Interface Association). To avoid signal interference with the mechanics 
of the communications device card slot, the antenna for the wireless communications 
device must be located outside of the device's card slot or housing to function 
properly. 


25 includes a wireless network card 12 and a removable antenna 14, where the removable 
antenna 14 connects to the wireless network card 12 with a cable 16 and connector 18. 
The wireless network card 12 is typically a PCMCIA adapter card that is sized to fit 
into a PCMCIA slot in a communications device. The PCMCIA standard size is 
approximately 55mm in width, 85mm in length, and 5mm in depth. A first end 18 of 

30 the wireless network card 12 is designed to electrically connect to the communications 


Figures 1 and 2 show a wireless network card assembly 10. The assembly 10 
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device when the wireless network card 12 is inserted into the PCMCIA slot of the 
communications device. The second end 20 is designed to accept a connector 22 
located on the end of cable 16. The antenna 14 may also have a base 24 to keep the 
antenna 14 in an upright position. When the antenna 14 is not in use, it may be 
5 detached. Figure 2 shows the detachment of the connector 22 from the wireless 

network card 12. The antenna 14 is typically relatively large and bulky and if the user 
misplaces it, the communications device cannot generally communicate with the 
wireless network. 

Figures 3 and 4 shows another wireless network card assembly 1 10. The 

10 wireless network card assembly 1 1 0 includes a wireless network card 1 1 2 and a 

removable antenna 1 14. This assembly 1 10 differs from the one shown in relation to 
Figure 1 in that the antenna 1 14 is smaller and has an integral connector 122 that 
attaches to a second end 120 of the wireless network card 1 12. A first end 1 18 of the 
wireless network card 1 12 is designed to electrically connect to the communications 

15 device when the wireless network card 1 12 is inserted into a PCMCIA slot of the 
communications device. When the antenna 1 14 is not in use, it may be detached. 
Figure 2 shows the detachment of the antenna 1 14 from the wireless network card 1 12. 
The antenna 1 14 is smaller than the antenna described in relation to Figure 1 , but 
again, if the user misplaces the antenna or breaks it, the communications device cannot 

20 communicate with the wireless network. 

Antennas, such as the external detachable antenna (14, 114) described above, 
are generally required by the communications device for the wireless network to 
function properly. The antenna is one additional piece of equipment that could be 
forgotten or lost, requiring the customer to order and receive a replacement antenna 

25 before the wireless network can be accessed and used. In addition, this separate 

antenna, requiring assembly from the customer, increases the probability of functional 
problems, possibly requiring technical support. 

Figure 5 shows an extended PC card 210 that tries to solve the problems 
described above. The extended PC card 210 includes a wireless network card portion 
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212 with a fixed antenna portion 214. This PC card 210 differs from the wireless 
network card assemblies (10, 110), described above, in that the antenna 214 is integral 
with the PC card 210. This PC card helps solve the problem of misplacing or losing a 
removable antenna (14, 114). Figure 6 shows the extended PC card 210 positioned in a 

5 PC card slot 230, such as a PCMCIA slot, in a laptop computer 240. Unfortunately, 
any portion of a PC card 210 that extend outside the PC card slot 230 increases the 
likelihood of damage to the exposed portion during movement, in this case the fixed 
antenna portion 214. In addition, a PC card that extends outside the PC card slot will 
not allow a laptop computer to be stored in a typical laptop computer carrying case 

10 without first removing the extended PC card. This loose card then becomes much 
more likely to be misplaced or lost. Also, the extended PC card 210 shown, with its 
fixed external antenna portion 214, can interfere with other PC cards 235 positioned in 
adjacent PCMCIA slots in the computer 240 (see Figure 7). The other PC cards 235 
may require a connector attachment 240 or other types of access which would interfere | 

15 250 with the extended PC card 210. --m 


antenna for use in interfacing between a communications device and a wireless 
20 network, the PC card having an interface card portion and an antenna portion, the 
interface card portion having a first end, and an opposite second end, the first end 
having an electrical interface compatible with the communications device, the second 
end having an opening for slidably receiving the antenna portion, the interface card 
portion being dimensioned to be inserted into the PC card slot of the communications 
25 device, the antenna portion being in electrical communication with the interface card 
portion and dimensioned to fit inside the interface card portion, the antenna portion 
being accessible through the opening in the interface card portion by a user, the 
antenna portion being configured to extend out of the cavity and retract into the cavity 


SUMMARY 


In general, in one aspect, the invention features a PC card with a retractable 
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of the interface card portion such that when the antenna portion is retracted into the 
cavity the antenna portion is substantially contained inside the interface card portion. 

Embodiments of the invention may include one or more of the following 
features. The PC card slot can be a PCMCIA slot. A locking mechanism can be 
located in the interface card portion, the locking mechanism being configured to 
selectably lock the antenna portion in the retracted position and release the antenna 
portion to be extended. A spring can be positioned in the cavity with one end attached 
to the interface card portion and the opposite end attached to the antenna portion, the 
spring being in a compressed state when the antenna portion is retracted in the cavity 
and the spring being in an extended state when the antenna portion is extended. The 
interface card portion can have internal rails and the antenna portion can have rail 
guides that are compatible with the rails such that during retraction or extension of the 
antenna portion the rail guides slide on the rails. 

In general, in another aspect, the invention features a communications device 
1 5 for use in communicating with a wireless network, including a PC card slot, the PC 
card slot having an electrical connector; and a PC card sized to be insertable into the 
PC card slot, the PC card having a retractable antenna in electrical communication with 
the electrical connector, in an extended position a majority of the antenna being located 
outside of the PC card slot, in a retracted position a majority of the antenna being 
20 located inside the PC card slot. 

Embodiments of the invention may include one or more of the following 
features. The PC card slot can be a PCMCIA slot. The PC card with retractable 
antenna can include an interface card portion, the interface card portion having a first 
end, and an opposite second end, the first having an electrical interface compatible 
25 with the communications device, the second end having an opening for slidably 
receiving the antenna portion, the interface card portion being dimensioned to be 
inserted into the PC card slot of the communications device; and the antenna portion 
can be in electrical communication with the interface card portion and dimensioned to 
fit inside the interface card portion, accessible through the opening of the interface card 
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portion by a user, and configured to extend out of the cavity and retract into the cavity 
of the interface card portion such that when the antenna portion is retracted into the 
cavity the antenna portion is substantially contained inside the interface card portion. 
A locking mechanism can be located in the interface card portion, the locking 

5 mechanism being configured to selectively lock the antenna portion in the retracted 
position and release the antenna portion to be extended. A spring can be positioned in 
the cavity with one end attached to the interface card portion and the opposite end 
attached to the antenna portion, the spring being in a compressed state when the 
antenna portion is retracted in the cavity and the spring being in an extended state 

10 when the antenna portion is extended. The interface card portion can have rails on 

each side of the cavity and the antenna portion can have rail guides that are compatible 
with the rails such that during retraction or extension of the antenna portion the rail 
guides slide on the rails. 


slot, the PC card being in electrical contact with the communications device; extending 
the retractable antenna from the PC card, the retractable antenna extending out of the 
20 PC card slot; and communicating between the communications device and the wireless 
network. 

Embodiments of the invention may include one or more of the following. The 
PC card slot can be a PCMCIA slot. The step of extending the retractable antenna can 
include unlocking the retractable antenna. The PC card can include an interface card 
25 portion and an antenna portion, the antenna portion being selectably extendible and 
retractable from a cavity in the interface card portion. 

Embodiments of the invention may include one or more of the following 
advantages. A wireless network card with an integral antenna, compatible with a PC 
card slot of a portable communication device, can simply and compactly communicate 


15 


In general, in another aspect, the invention features a method of using a 
communications device in conjunction with a PC card having a retractable antenna for 
communicating with a wireless network, the method including providing a 
communications device having a PC card slot; inserting the PC card into the PC card 


BNSDOCID: <WO. 0060755A1 f > 


WO 00/60755 


PCT/US00/09516 


with a wireless network. A wireless network card equipped with the retractable 
antenna of the present invention can avoid signal interface with the portable 
communication device, but does not have to be removed from the portable 
communication device during storage or transportation. The wireless network card can 
include a variety of electronic components, and its antenna can be quickly deployed by 
a user yet remain safely within the wireless network card when not in use. 

Other features and advantages of the present invention should be apparent from 
the following description. 

DRAWINGS 

Figure 1 is a perspective view showing one wireless network card assembly 
known in the prior art; 

Figure 2 is a perspective showing the wireless network card assembly of Figure 
1 with the antenna detached from the wireless network card; 

Figure 3 is a perspective view showing another wireless network card assembly 
known in the prior art; 

Figure 4 is a perspective showing the wireless network card assembly of Figure 
3 with the antenna detached from the wireless network card; 

Figure 5 is a perspective view showing an extended wireless network card 
known in the prior art; 

Figure 6 is a perspective view of a portable communications device with the 
extended wireless network card of Figure 5 positioned in a PC card slot of a portable 
communications device; 

Figure 7 is a sectional view showing the extended wireless network card of 
Figure 5 installed in a lower PC card slot of a portable communication device 
interfering with an adjacent PC card installed in another PC card slot of the portable 
communications device; 


-6- 


O06O755A1 J_> 




WO 00/60755 


PCT/US00/09516 


Figure 8 is a perspective view of a PC card with retractable antenna of the 
present invention installed in a portable communications device with the antenna 
retracted; 

Figure 9 is a perspective view of a PC card with retractable antenna of the 
5 present invention installed in a portable communications device with the antenna 
extended; 

Figure 10 is a top view and perspective view of the PC card with retractable 
antenna of the present invention with the antenna in the retracted position; 

Figure 1 1 is a top view and perspective view similar to Figure 1 0 with the 
10 antenna in the extended position; 

Figure 12 is an exploded view of the present invention showing the component 
of the PC card with retractable antenna; and 

Figure 13 is a more detailed view of the cam and a cam track. 


Figure 8 is an instructive illustration of the present invention used in 
conjunction with a laptop computer 340 having a PC card slot 330 located in the side 
of the computer housing. The PC card slot 330 may be compatible with the PCMCIA 
standard. The specific description of the present invention is shown and described in 

20 relation to a laptop computer application for clarity and ease of understanding. It is to 
be understood however, that the invention can be used with many other 
communications devices as well. The wireless network card or PC card 310 of the 
present invention is shown in the PC card slot 330. The PC card 310 has a antenna, 
portion 314 that may be extended or deployed while the PC card 310 is inside the PC 

25 card slot 330 of the computer 340 (as shown in Figure 9). While the antenna portion 
314 is deployed, the computer 340 may communicate with a wireless network. The 
associated circuitry used for wireless network communication may also be located on 
the card, as described below. 


15 


DESCRIPTION 
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Figure 10 shows a top and perspective view of the PC card 310. The PC card 
310 has an interface card portion 312 and an extendible antenna portion 14. In Figure 
10, the antenna portion 314 is retracted in a cavity, drawer or slot in the PC card 310. 
The PC card 310 is sized to fit in a standard PC card slot, such as a typical PCMCIA 
5 slot. The PCMCIA standard size is approximately 55mm in width and 5mm in depth. 
The length of the PC card 310 with the antenna portion 314 retracted is approximately 
85mm in length. At the end opposite the antenna portion 314 is a electrical interface 
3 1 8 that is designed to electrically connect the PC card 3 1 0 to the communications 
device 340 when the PC card 310 when it is fully inserted into the PC card slot 330 of 

10 the communications device 340. 

Figure 1 1 shows the antenna portion 314 extended out of the interface card 
portion 312. In the extended position, the antenna portion 314 extends outside the PC 
card slot 330 of the laptop computer 340 (as shown in Figure 9). As can be seen in 
Figure 10, the antenna portion 314 is accessible near a recess 316. In one embodiment, 

1 5 the antenna portion 3 1 4 is extended by accessing the antenna portion 3 1 4 through the 
recess 3 1 6 and pulling it out. In another embodiment, the antenna portion 3 14 is 
spring loaded such that pushing the antenna portion 314 in the area of the recess 316 
releases a locking mechanism and extends the antenna portion 314 out of the interface 
card portion 312. To retract the antenna portion 314 into the interface card portion 

20 312, the antenna portion 3 14 is pushed in until it is locked into place with the locking 
mechanism. 

Figure 12 is an exploded view of the PC card 310 shown in Figures 10 and 1 1 . 
The interface card portion 312 of the PC card 310 includes a frame section 320 and a 
circuit card 324 that are positioned between a top cover 332 and a bottom cover 333. 
55 The antenna portion 314 may be slid into or out of an opening or slot 322 when the top 
cover 332 and the bottom cover 333 are attached together. The top and bottom covers 
protect the frame 320 and circuit card 324, and also protect the antenna portion 314 
when it is retracted in the interface card portion 312 . 
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The frame section 320 has a closed end 321, an open end 322 and side rails 
326. The side rails 326 have guide rails 328 that are compatible with the antenna 
portion 314, such that the antenna portion 314 will slide into and out of the open end 
322 (see arrow 323). Located on one of the side rails 328 is a cam track 329 with 

5 locking mechanism 346 and a spring base 342 that will support a spring 344. Figure 
13 shows more detail of the guide rails 328, spring base 342 and a locking/unlocking 
mechanism 346 that will be discussed below. 

The circuit card 324 has a interface connector 318 that is used to provide 
electrical interface to a mating connector within the PC card slot 330 of the laptop 

10 computer 340. The circuit card 324 can include a variety of electronic components, 
such as a battery or transmit/receive electronics, that are required to support the 
functions of the PC card 310. These functions can include, e.g., memory, 
programming, a modem or a facsimile. The circuit card 324 has locating holes 334. 
These holes 334 correspond to locating pins 336 on the side rails 326 of the frame 320. 

15 The circuit card 324 is received by the frame 320 and supported by the locating pins 


The antenna portion 314 consists of an antenna body 350, a top layer 352 and a * 
cam 354 (see Figure 13). A communication antenna can be embedded in the antenna 
body 350, where the materials used for the antenna body 350 are then transparent to the 

20 frequencies that the communication antenna is designed to receive and/or transmit. In 
the preferred embodiment, the antenna body 350 is made of a plastic material and the 
antenna is embedded in the plastic material during fabrication. Other electrical 
components may also be embedded in the antenna body 350 such as transmit/receive 
electronics or other components to perform necessary functions. The antenna portion 

25 314 is in electrical communication with the circuit card 324. A recess 356 is formed in 
antenna body 350 to avoid interference with other components in the interface card 
portion 312, such as the circuit card 324. At the sides of the antenna body 350 are 
upper guides 358 and lower guides 360. These guides interface with the guide rails 
328 of the side rails 326 so that the antenna body slides into and out of the interface 


336. 
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card portion 312. Stops 362, located on the side rails 326, stop the guides 358, 360 
from sliding all the way out of the interface card portion 312. 

Figure 13 shows more detail of the cam 354 and the cam track 329. One end 
of the cam 354a is attached to the antenna body 350 while the other end is inserted into 
5 the cam track 329. The cam track 329 terminates into a locking mechanism 346. In a 
first position, the locking mechanism 346 locks the cam 354 in place, preventing the 
antenna portion 3 14 from being extended. In a second position, the locking 
mechanism 354 releases the cam 354 so that the cam 354 travels in the cam track 329 
allowing the antenna portion 314 to be extended or deployed out of the interface card 
10 portion 312. 

During assembly, the interface card portion 312 is assembled with the frame 
section 320 and circuit card 324 positioned between the top cover 332 and bottom 
cover 333. A spring 344 is placed on the spring base 342 and attaches to the antenna 
portion 314. The antenna body 350 is positioned in the open end 322 with the guides 

15 358 and 360 of the antenna body 350 being slidably received by the guide rails 328. 
The end 354a of the cam 354 is positioned in the antenna body 350 while the opposite 
end is positioned in the cam track 329 of the side rail 326. When the antenna portion 
314 is retracted, the spring 344 is compressed. When the antenna portion 314 is 
extended, the spring 344 is expanded, helping the antenna portion 314 extend. 

20 In use, the PC card 3 1 0 is inserted into a PC card slot 330 of a laptop computer 

340. The antenna portion 314 may either be extended or retracted. The extension or 
retraction of the antenna portion 314 from the interface card portion 312 is similar to 
the performance of a ball point pen. To extend the antenna portion 314 from the 
interface card portion 312, the antenna portion 314 is slightly depressed near 316 (see 

25 Figure 1 0). As the antenna portion 3 1 4 is depressed, the locking mechanism 346 

releases the cam 354. The spring 344 then expands and pushes the antenna portion 314 
with the guides 358, 360 sliding on the guide rails 328 until the guides 358, 360 reach 
the guide stop 362. At this point, the antenna portion 3 1 4 is fully extended out of the 
interface card portion 312, as shown in Figure 1 1 and outside of the PC card slot 330, 
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see Figure 9. To retract the antenna portion 314, the antenna body 350 is pushed back 
into the interface card portion 312 compressing the spring 344, with the guides 358, 
360 sliding along the guide rails 328. The cam 354 follows the cam track 329 until it 
reaches the locking mechanism 346. The cam 354 is then locked by the locking 

5 mechanism 346, locking the antenna portion 314 in the retracted position in the 

interface card portion 312, shown in Figures 8 and 10. Locking the antenna portion 
314 in the retracted position allows the. PC card 310 to remain inside the laptop 
computer PC card slot 330 (as shown in Figure 8), causing no interference with either 
the laptop computer 340 or and adjacent PC cards in use. 

10 While the invention herein disclosed has been described by means of specific 

embodiments and applications thereof, numerous modifications and variations could be 
made thereto by those skilled in the art without departing from the scope of the 
invention set forth in the claims. 
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CLAIMS 


WHAT IS CLAIMED IS: 


A PC card with a retractable antenna for use in interfacing between a 


5 communications device and a wireless network, comprising: 
an interface card portion and an antenna portion; 

the interface card portion having a first end, and an opposite second end, the 
first end having an electrical interface compatible with the communications device, the 
second end having an opening for slidably receiving the antenna portion, the interface 

10 card portion being dimensioned to be inserted into the PC card slot of the 
communications device; 

the antenna portion being in electrical communication with the interface card 
portion and dimensioned to fit inside the interface card portion, the antenna portion 
being accessible through the opening in the interface card portion by a user, the 

15 antenna portion being configured to extend out of the cavity and retract into the cavity 
of the interface card portion such that when the antenna portion is retracted into the 
cavity the antenna portion is substantially contained inside the interface card portion. 


3. The PC card of claim 1 , further comprising: 

a locking mechanism located in the interface card portion, the locking 

mechanism being configured to selectably lock the antenna portion in the retracted 

position and release the antenna portion to be extended. 


4. The PC card of claim 3, further comprising: 

a spring positioned in the cavity with one end attached to the interface card 
portion and the opposite end attached to the antenna portion, the spring being in a 


2. 


The PC card of claim 1, wherein the PC card slot is a PCMCIA slot. 


20 


25 
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compressed state when the antenna portion is retracted in the cavity and the spring 
being in an extended state when the antenna portion is extended. 

5. The PC card of claim 1, wherein the interface card portion has internal 
rails and the antenna portion has rail guides that are compatible with the rails such that 

5 during retraction or extension of the antenna portion the rail guides slide on the rails. 

6. A communications device for use in communicating with a wireless 
network, comprising: 

a PC card slot, the PC card slot having an electrical connector; and 
10 a PC card sized to be insertable into the PC card slot, the PC card having a 

retractable antenna in electrical communication with the electrical connector, in an 
extended position a majority of the antenna being located outside of the PC card slot, 
in a retracted position a majority of the antenna being located inside the PC card slot. 

'i 

15 7. The communications device of claim 6, wherein the PC card slot is a **• 

PCMCIA slot. 

"a 
h 

8. The communications device of claim 6, wherein the PC card with 
retractable antenna further comprising: 

20 an interface card portion, the interface card portion having a first end, and an 

opposite second end, the first having an electrical interface compatible with the 
communications device, the second end having an opening for slidably receiving the 
antenna portion, the interface card portion being dimensioned to be inserted into the 
PC card slot of the communications device; and 

25 the antenna portion being in electrical communication with the interface card 

portion and dimensioned to fit inside the interface card portion, the antenna portion 
being accessible through the opening of the interface card portion by a user, the 
antenna portion being configured to extend out of the cavity and retract into the cavity 
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of the interface card portion such that when the antenna portion is retracted into the 
cavity the antenna portion is substantially contained inside the interface card portion. 

5 9. The communications device of claim 8, further comprising: 

a locking mechanism located in the interface card portion, the locking 
mechanism being configured to selectively lock the antenna portion in the retracted 
position and release the antenna portion to be extended. 

!0 10. The communications device of claim 9, further comprising: 

a spring positioned in the cavity with one end attached to the interface card 
portion and the opposite end attached to the antenna portion, the spring being in a 
compressed state when the antenna portion is retracted in the cavity and the spring 
being in an extended state when the antenna portion is extended. 

15 

1 1 . The communications device of claim 8, wherein the interface card 
portion has rails on each side of the cavity and the antenna portion has rail guides that 
are compatible with the rails such that during retraction or extension of the antenna 
portion the rail guides slide on the rails. 

20 

12. A method of using a communications device in conjunction with a PC 
card having a retractable antenna for communicating with a wireless network, the 
method comprising the steps of: 

providing a communications device having a PC card slot; 
25 inserting the PC card into the PC card slot, the PC card being in electrical 

contact with the communications device; 

extending the retractable antenna from the PC card, the retractable antenna 
extending out of the PC card slot; and 

communicating between the communications device and the wireless network. 
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13. The method as defined in claim 12, wherein the PC card slot is a 
PCMCIA slot. 

14. The method as defined in claim 12, wherein the step of extending the 
retractable antenna also includes unlocking the retractable antenna. 

15. The method as defined in claim 12, wherein the PC card includes an 
interface card portion and an antenna portion, the antenna portion being selectably 
extendible and retractable from a cavity in the interface card portion. 


0O60755A1. I > 


-15- 


WO 00/60755 


PCT/US00/09516 


1/12 



SUBSTITUTE SHEET (RULE 26) 


BNSDOCID: <WO_ OO60755A1J > 



BNSDOCID: <WO 0060755A1 I > 


SUBSTITUTE SHEET (RULE 26) 


i 



BNSDOCID: <WO_ „ 0060755A1 I > 



BNSDOCID: <WO 006075SA1 I > 


SUBSTITUTE SHEET (RULE 26) 


WO 00/60755 


PCT/USOO/09516 


5/12 


Q 

< i — 



CD 


SUBSTITUTE SHEET (RULE 26) 


WO OO60755A1 L> 



BNSDOCID: <WO 00607SSA1_t_> 


SUBSTITUTE SHEET (RULE 26) 


WO 00/60755 


PCT/US00/09516 


7/12 


CD 

LU 


CD 



CO 


SUBSTITUTE SHEET (RULE 26) 


BNSDOCID: <WO 0060755A1 I. > 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCID; <WO_ 0060755A1J > 



CO 

SUBSTITUTE SHEET (RULE 26) 


BNSDOCID: <W<D . 0060755A1.I > 



BNSDOCID: <WO 0060755A1 I > 


WO 00/60755 


PCT/US00/09516 


11/12 



SUBSTITUTE SHEET (RULE 26) 


BNSDOCID: <WO 0060755A1 J > 


WO 00/60755 PCT/USOO/0951 6 

12/12 



BNSDOCID: <WO 0060755A1.I > 


SUBSTITUTE SHEET (RULE 26) 


INTERNATIONAL SEARCH REPORT 


International application Nt 
PCT/US00/09516 


A. CLASSIFICATION OF Sl-IMKtT MATTKK 
IPC(7) :H04B 1/08 

US CL : 455/90, 121 

According to International Patent Classification (IPC) or to both nat ional classification and IPC 

B. FIELDS SKA K< II KI) 


Minimum documentation searched (classification system followed hy classification symhols) 
U.S. 455/90, 121 


Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 
IEEE publications 


Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
WEST, EAST 


C. DOCUMKNTS ('ONSIDKKKI) TO HIC KFLIA AM 


Category* 


x, P 

Y, P 
Y 

Y, P 


Citation ■>!' diK-umciit. with indication, where :i|>pi-npri:iic. <>l 'Hie relevant passages 


US 5,918,163 A (ROSSI) 29 June 1999. col. 4-7 

US 5,943,018 A (MILLER) 24 August 1999, col. 2-5 
US 5,373,149 A (RASMUSSEN) 13 December 1994, 2-4 
US 5,949,379 A (YANG) 07 September 1999, col. 2-3 


1 | Further documents are listed in the continuation of Box C. | | Sec patent family annex. 


Relevant to claim No. 


1-2, 5-8, H-13, 
and 15 

3-4, 9-10, 14 

1-15 

1-15 


Special u.iu-fioi ic* tit" ciictl iliK-unitMiis 

A" .hieiiinciii ilcfmiii*: the pciiei;il stitlo ol' the .ut which is n.x ctni>i.li-i i-.l 

In he of p. II licul;ii u*lcv;iiue 

E" sillier titK-uiitciit (uil>lisltc«l uii i»i iit tot the unci n.iiii>n.il IiImii: ti.no 

L" •Ktcimiciit which m;iy tlnuw tlttiihls oil piituiiv el.nnnsi ( .| which i*. 

eire«l In esl.ihhsli the pnhhc.ili..n .Luc nl .mother cil.tti.-ii oi flhei 

>pOCl;ll )\'.I.Mi|l | its n| IOC 1 1 Id I I 

' ilocumcm icIcimiii: t.< .hi oi.d <ii*cU».iiiv. us*.-. c.\hil>iii.<n «.i mini 
nic;iih 

P" iliHtimcHt pithlohiti pi mi lc I he iiileui;Hii>n;il him*-, ikite hut Luei Hi:in 

I lit' pil.MHV vI.HlT cl.HIIIC.I 


t.itei ,Uik min-iii puhlishe.l iliei the iniciti:itioii,it hltnu <|:iU' m pnorily 
■ t:ne .m.l ii.h in i.mihii wuli the .ippltciuon hut ciictl u* nmlcr*himJ 
i hi- in iiitipti- ..i ihemv uii.U'rlyin^ tho -mcidm-i 

.(.■I uiiu iii it| ft.iKK-iii.ii leiev .iiu-e. ihi- vl.iimftl iii\ i-ntt.m <.:.iiiiu>i he 

i-iMisi.li-it.-il iukoI nt c.iiiiit'i hi- inn-.ulcit.-tl t»> iiivolx i- n\eiiu\e step 

wlii-n 1 1 if .I.ii. tut i en I t> i;-ken :ik.iu- 

.tt.i Miiiiiii ..( p. ii iii ut. ii tv k-\ .iiu-i*. ihc clitituml ni\ i-nitmi eaiiti.-l he 
i -niiMiK-ieil it. inwhc .in in\eiiiive siep wlien the ilociimcut i> 
o-ml.iih.-a with iiih- ..i in. -ii- nilu-r Niu-h .I.Kjiinicnt.v Mich o>»ihm,ilH>ii 
twiim .-!•> i-us i.t pei.-.n vk'ille.l in ilie .n t 


ifi-mi.i-t t-'iulu-i ol' liu- >.Miii* p.itenl l.miilv 


Dale of the actual completion of the international search 


15 JUNE 2000 


Name and mailing address of the ISA/US 
Commissioner of Talents ami Trademarks 

Box per 

Washington. D.C 2U2.W 
Facsimile No. (703) 305-3230 


Dale of mailing ol' the iulcrnalioual search report 

24 AUG 2000 


Aulhori/cd oj ficcr 

SALEM NAJJAK 
Telephone No. (703) 30; 


Form PCT/1SA/210 (second sheet) (July 1998)* 



BNSDOCID: <WO... 006075 5A1 I > 


